Determination of nitrated phenolic compounds in rain by liquid chromatography/atmospheric pressure chemical ionization mass spectrometry.
A sensitive, specific, and rapid analytical method based on liquid-liquid extraction and liquid chromatography/atmospheric pressure chemical ionization mass spectrometry has been developed for trace analysis of nitrated phenolic compounds in rain samples. Selective detection in the low nanogram-per-milliliter range was achieved on the basis of selected ion monitoring of the respective phenolate anions [M - H]-. The presence of alkylated (C1-C3) and nonalkylated nitrophenols (C0) was confirmed by their characteristic neutral loss of nitrogen dioxide upon collision-induced dissociation in tandem mass spectrometry mode. In individual rain samples, 27 C0-C3-nitrophenol isomers as well as 16 C0-C3-dinitrophenol isomers were detected. Total levels of nitro- and dinitrophenol isomers were estimated on the basis of 2-nitrophenol and 2,6-dinitrophenol. Concentrations between 0.66 and 2.0, 12-29, 12-36, and 5.5-12 microg/L were obtained for the C0-, C1-, C2-, and C3-nitrophenols, respectively. Lower levels of 0.19-1.4, 0.39-2.1, 0.053-0.55, and 0.081-0.10 microg/L were estimated for the corresponding C0-, C1-, C2-, and C3-dinitrophenols. The highest number of individual isomers was found in winter rain samples, and distinctive isomeric patterns were observed for individual samples. Mono- and dialkylated nitrophenols and non- and monoalkylated dinitrophenols represent the major part of nitro- and dinitrophenol species. Comparing the pattern of Co-, C1-, and C2-nitrophenols in rain with the corresponding Co-, C1-, and C2-benzene pattern in ambient air suggests that atmospheric oxidation and nitration processes of alkylbenzenes are favored, as compared to those of benzene.